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7KLV KRZHYHU GHSHQGV RQ PDQ\ IDFWRUV )URP WKH YLHZSRLQW RI WKH &]HFK 5HSXEOLF FRDO ZDVWH GXPS RFFXU
HVSHFLDOO\ LQ WKH QRUWKHDVWHUQ SDUW RI WKH FRXQWU\ 7KH H[WHQVLYH PLQLQJ DFWLYLW\ OHIW EHKLQG QXPEHU RI WKHVH
DQWKURSRJHQLFERGLHV0DQ\RIWKHPZHUHOHIWLQSODFHZLWKRXWLQWHUYHQWLRQWRERG\RIFRDOZDVWHGXPS,QPDQ\
FDVHV LW PHDQW XQFRQWUROOHG H[SDQVLRQ RI WKHUPDO DFWLYLW\ LQ ERG\ 7KLV LV D UHODWLYHO\ GHQVHO\ SRSXODWHG DUHD
5HVLGHQWLDO KRXVHV ZHUH EXLOW QHDUE\ WR PLQLQJ DFWLYLWLHV 7KH PLQLQJ DFWLYLWLHV EURXJKW ZHDOWK WR WKLV UHJLRQ
7RGD\LWLVH[DFWO\WKHRSSRVLWH0LQLQJSDVWFDXVHFRQVLGHUDEOHEXUGHQLWLVDELJILQDQFLDOSUREOHP0DQ\SDUWVLQ
WKHYLFLQLW\RIWKHFRDOZDVWHGXPSVEHFRPHVXQDWWUDFWLYHSRRUO\H[HUFLVDEOHDQGDOVRLQPDQ\FDVHVGDQJHURXVLQ
WHUPV RI KXPDQ KHDOWK $QRWKHU SKHQRPHQRQ LV WKH SUHVVXUH RQ WKH TXDOLW\ RI WKH HQYLURQPHQW ,W
V HYHU PRUH
VWULQJHQW&RDOZDVWHGXPSVPD\EHORFDWHGDWORFDWLRQVUHODWLYHO\DEDQGRQHG,QWKLVSODFHVFDQEHWKHSUHVVXUHWR
UHPHGLDWLRQ VLJQLILFDQWO\ ORZHU 6XFK SODFHV DUH UDUH LQ WKH &]HFK 5HSXEOLF 7KH LVVXH RI FRDO ZDVWH GXPSV
UHPHGLDWLRQLVPRUHRUOHVVWKHVDPHLQYDULRXVFRXQWULHV7KHUPDODFWLYLW\LVHVVHQWLDOERXQGDU\FRQGLWLRQRIWKHLU
XVH:LWKRXW D VROXWLRQ WKHUPDO DFWLYLW\ LV QRW SRVVLEOH ODQG XVH SODQQLQJ .QRZOHGJH RI WKH H[WHQW RI WKHUPDO
DFWLYLW\ LV UHTXLUHG WR LWV FRPSOHWH HOLPLQDWLRQ 'HYHORSPHQW RI DUHDV ZLWK WKHUPDO DFWLYLW\ LH LWV SURJUHVVLRQ
UHJUHVVLRQDQGGLUHFWLRQRIVSUHDGLQJFDQJUHDWO\IDFLOLWDWHWKHSURFHVVRIUHPHGLDWLRQ.QRZOHGJHRIWKHODQGXVH
SODQQLQJ DOORZV \RX WR FKRRVH WKH ULJKW PHWKRG DQG H[WHQW RI UHPHGLDWLRQ ZRUNV 3RVVLELOLWLHV LQGLYLGXDO
UHPHGLDWLRQPHWKRGV UHODWHG WR D QXPEHU RI ERXQGDU\ FRQGLWLRQV 7KHVHPHWKRGV DUH GHVFULEHG LQ WKH IROORZLQJ
FKDSWHUV/DQGVFDSHDIIHFWHGZLWKPLQLQJDFWLYLWLHVLVLQQXPHURXVSXEOLFDWLRQV>@>@
3RVVLELOLWLHVRIUHPHGLDWLRQRIWKHUPDOO\DFWLYHFRDOZDVWHGXPSV
2.1. The method of Deep Soil Mixing 
2QHRI D VHULHVRIRSWLRQV WR UHPHGLDWH DUHDVRI WKHUPDO DFWLYLW\ LV DPHWKRGRIGHHSVRLOPL[LQJ ,W LV DPHWKRG







,W LVDOVRSRVVLEOH WRXVH WKLVPHWKRG LQ WKHFDVHZKHUH WKHUPDODFWLYLW\RFFXUVRQO\ LQDFHUWDLQSDUWRI WKHZDVWH
GXPS'HHS VRLOPL[LQJ FDQ VHUYH DV DZDOO EHWZHHQ WKHUPDO DFWLYH DQG LQDFWLYH SDUWV RI WKHZDVWH GXPS7KLV
ZRXOG WKXV SUHYHQW WKH VSUHDG RI WKHUPDO DFWLYLW\ WR WKH LQDFWLYH SDUW RI ZDVWH GXPS ZKHUH LW ZDV XVHG RWKHU
PHDVXUHV OHVV H[SHQVLYHZKLFKZRXOG SUHYHQW IXWXUH GHYHORSPHQW RI WKHUPDO DFWLYLW\7KHUPDOO\ DFWLYHSDUW RU
RQO\OLQHEHWZHHQWKHUPDODFWLYHDQGLQDFWLYHSDUWVZRXOGFDQEHUHPHGLDWHGXVLQJ'HHS6RLO0L[LQJ,WLVQHFHVVDU\
WRFRQVLGHUWKHQHFHVVLW\RILWVXWLOL]DWLRQEHFDXVHLWLVYHU\FRVWO\PRGHUQPHWKRG,QFDVHRIFUHDWLQJDZDOOZRXOG
SUREDEO\ SUHIHUDEOH FKHDSHUPHWKRG ,Q FUHDWH WKHZDOOZRXOG QRW EH SRVVLEOH XWLOL]DWLRQ LWVPDLQ HIIHFW VXFK DV
LPSURYHWKHEHDULQJFDSDFLW\UHGXFLQJVHWWOHPHQWDQGLPSURYHPDQ\RWKHUSURSHUWLHV5HVSHFWLYHO\WKHVHSURSHUWLHV
ZRXOGEHLPSURYHGRQO\WRDYHU\OLPLWHGDUHD
,QGLYLGXDOSURFHGXUHV'HHS6RLO0L[LQJFDQYDU\FRQVLGHUDEO\8VLQJ WKLVPHWKRG LV LPSURYLQJEHDULQJFDSDFLW\
DQG GHIRUPDWLRQ FKDUDFWHULVWLFV 3HUPHDELOLW\ LV UHGXFHG ZKLFK VLJQLILFDQWO\ DIIHFWV WKH WKHUPDO DFWLYLW\ 7KLV
HQDEOHVXWLOL]DWLRQVLWHVWKDWKDYHEHHQLQWKHSDVWLGHQWLILHGIURPDJHRWHFKQLFDOSHUVSHFWLYHDVXQVXLWDEOHEXLOGLQJ






P 7KH VL]H DQG IRUFH RI WKHPHFKDQLVP LV VHOHFWHG GHSHQGLQJ RQ WKH FRPSDFWQHVV RI VRLO SURFHVV DQG WKH
UHTXLUHGGHSWK0L[LQJWKHFRUUHFWDQGHIIHFWLYHPL[WXUHVFDQEHYHU\GLIILFXOW>@
0L[LQJ ZLWK VRLO SURSHUWLHV RI IRXQGDWLRQ VRLO DUH LPSURYHG &KDUDFWHULVWLFV RI WKHVH IRXQGDWLRQ VRLO LV WKHQ
GHWHUPLQHGXVLQJILHOGDQGODERUDWRU\WHVWV7KLVLVYHU\LQKRPRJHQHRXVHQYLURQPHQWGXHWRVRLOLPSURYHPHQWLQD
FHUWDLQDUHDV7HVWLQJLVSHUIRUPHGE\ORDGLQJWHVWVIRUH[DPSOH&RQWUROWKHPL[WXUHLVHVVHQWLDO'HHS6RLO0L[LQJ

















































,I ZH XQGHUVWRRG WKH FUHDWLRQ RI DLU\ ZDOOV RQO\ DV D WHPSRUDU\ YDULDQW LQ WKH QH[W VWDJH ZRXOG EH D JUDGXDO
UHPRYLQJ RI WKHUPDOO\ DFWLYH DQG WKHQ WKH WKHUPDOO\ LQDFWLYH SDUW RI WKH ERG\ 7KHUPDOO\ DFWLYH SDUW ZRXOG EH
UHPRYLQJFRROLQJDQGVHSDUDWLRQLQWRIUDFWLRQVRIGLIIHUHQWVL]H0DWHULDOZLWKDORZFRQWHQWFRPEXVWLEOHPDWHULDO
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ZRXOGEHVWRUHGRQDQLQWHUPHGLDWHVWRFNSLOHLQWHQGHGIRUUHXVH





$QRWKHU RSWLRQ UHPHGLDWLRQ RI WKH DIIHFWHG DUHD LV FRPSOHWH UHPRYLQJ RI WKH FRPSOH[ ERG\ ZDVWH GXPS 7R
LPSOHPHQW WKLV PHWKRG LW FDQ EH XVHG LQ WKH ILUVW VWDJH DLU\ ZDOOV IURP SUHYLRXV YDULDQW 7KHUH LV QR QHHG








JUDGXDOO\ UHPRYLQJ3DUW RI WKH FRDOZDVWH GXPSZLWK WKHUPDO DFWLYLW\ZRXOGEH FRRO GRZQ DIWHU UHPRYLQJ7KH
WHUUDLQZRXOGEH SUHSDUHG WR UHVWRUH RI FRDO JDQJXH$IWHU FRROLQJ WKH VRLOZRXOGRFFXU WR FUHDWLRQRI VRFDOOHG
FDVVHWWHVRUVDQGZLFKHV&DVVHWWHVZRXOGEHVHDOHGZLWKFOD\7KHUHZRXOGVRFUHDWHVDIHERGLHVZLWKRXWRWKHUULVNV
RIWKHUPDODFWLYLW\7KHKHLJKWDQGVKDSHRIWKHQHZO\IRUPHGERGLHVZRXOGGHSHQGRQODQGXVHSODQQLQJ7KHUHLV
HOLPLQDWHG WKH QHFHVVLW\ RI WKHUPRPHWULF PRQLWRULQJ DQG ULVN RI FRQWDPLQDWLRQ RI DLU VRLO DQG ZDWHU LQ WKH
VXUURXQGLQJDUHD ,W LV UHPRYLQJWKHULVNRI WKHUPDODFWLYLW\ WKHSODFHFDQEHXQGHUVWRRGDVIRXQGDWLRQVRLO/LNH
SUHYLRXVYDULDQWFDQQRWGR WKLVYDULDQWZLWKRXW ODUJHPDQLSXODWLRQVSDFHQHDUE\ERGLHVZKHUH WKHPDWHULDOFDQEH
FRROHGDQGVRUWHG
2.3. Remediation of coal waste dump extinguishing of thermal activity 
,QFDVHVZKHUHLWLVQHFHVVDU\UHPHGLDWHGERG\RIFRDOZDVWHGXPSGLUHFWO\LQLWVRULJLQDOSRVLWLRQLWLVSRVVLEOHWR
FRQVLGHU WKHXVHRIZDWHUDV WKHH[WLQJXLVKLQJPHGLXP7KLVPHWKRGZKHQZDWHU LVSRXUHG LQWR WKHERUHKROHDQG
WKLV OHDGV WR WKHHOLPLQDWLRQRI WKHUPDO DFWLYLW\$OWKRXJK WKLV LV DYHU\VLPSOHSULQFLSOH LW LV DPHWKRGZKLFK LV
PRVWO\UDWKHUXQVXLWDEOH)LUVWO\LWLVVKRXOGEHQRWHGWKDWHDFKFRDOZDVWHGXPSKDVGLIIHUHQWFKDUDFWHULVWLFV7KHVH















LV WKXV DEOH WR IRUFH RXW R[\JHQ DQG OLJKWHU H[WLQJXLVK WKHUPDOO\ DFWLYH VLWHV 7R DSSOLFDWLRQ RI WKLV PHGLXP LV
KRZHYHU QHFHVVDU\ VXLWDEOH PRUSKRORJ\ $V ZLWK WKH XVH RI ZDWHU PXVW EH ERG\ RI ZDVWH GXPS ORFDWHG LQ
PRUSKRORJLFDOGHSUHVVLRQDQGEHVHDOHG,WLVHVVHQWLDOWKDWZHDUHDEOHWRJXDUDQWHHWKHVXSSO\DQGPDLQWHQDQFHRI
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7KH DERYHPHQWLRQHGPHWKRGV DUH WKXV XVHIXO LQ WKH HYHQW WKDW LW LV QHFHVVDU\ WR WHPSRUDULO\ HOLPLQDWH WKHUPDO
DFWLYLW\7KHVHPHWKRGVZLOOQRWUHPRYHWKHSUREOHPFRPSOHWHO\EXWLWPD\EHDWHPSRUDU\VROXWLRQ






8VLQJGLIIHUHQW W\SHVRIJURXWLQJGHSHQGVRQ WKHQDWXUHRI WKHVRLO LQZKLFK LWZLOODSSO\ ,Q WKHFDVHRIJURXWLQJ
SHUIRUPHG RQ FRDOZDVWH GXPSVZLWK SDFNHUV LV FUHDWHG VHDO FXUWDLQ %RUHKROHV DUH UHDOL]HG LQ D GHQVH QHWZRUN
DFFRUGLQJWRWKHQHHGVRIWKHVLWHDQGFDQWKXVSUHYHQWIXUWKHUVSUHDGLQJRIWKHUPDODFWLYLW\$VWKHJURXWPL[WXUHLV
XVHGLQPDQ\SDUWVRIIO\DVKZLWKFHPHQW2IFRXUVHLWDOZD\VGHSHQGVRQWKHFKDUDFWHULVWLFVRIDVSHFLILFORFDWLRQ





ORFDWHGRQHOHYDWLRQRUGHSUHVVHG LWZLOOQRWDIIHFW WKHUHVXOWVRI WKHJURXWLQJ7KHERG\DOVRFDQEH UHPHGLDWLRQ
ZLWKRXW LQWHUIHULQJZLWK WR WKHERG\RIZDVWHGXPS7KLV LVYHU\SRVLWLYH LQ WKHHYHQW WKDW WKHUH LVQRW VSDFH IRU
KDQGOLQJZLWKJDQJXH6R WKHUH LVQRVLJQLILFDQW LQFUHDVHRIGXVWDQGH[SRVLQJ WKHGHHSHUSRVLWLRQVRIFRDOZDVWH
GXPSLQZKLFKPLJKWEHLQLWLDWHGWKHWKHUPDODFWLYLW\7KLVPHWKRGRIUHPHGLDWLRQPD\EHWKHILQDOIRUERG\RIFRDO
ZDVWH GXPS$IWHU WKH LQWURGXFWLRQ RI FRUUHFW LQMHFWLRQ JURXWV FDQ EH FRPSOHWHO\ JHW ULG RI WKH DIIHFWHG DUHD RI
WKHUPDO DFWLYLW\ DQG LPSURYH LWV SK\VLFDO DQG PHFKDQLFDO SURSHUWLHV $IWHU FRPSOHWLRQ RI UHPHGLDWLRQ FDQ EH
LPSOHPHQWHGODQGXVHSODQQLQJ
7KLVPHWKRGLVVXLWDEOHDOVRIRUWKHUHPHGLDWLRQRIWKHVXEVRLORIREMHFWVWKUHDWHQHGE\GHYHORSLQJWKHUPDODFWLYLW\
7KHUPDODFWLYLW\PD\RFFXUXQGHU WKHH[LVWLQJREMHFWRU LQ LWVYLFLQLW\7KLVSUREOHPFDQEHVROYHGE\FUHDWLQJD




KHDG D JURXWLQJ DQGZLWK GULOO ELW'ULOOLQJ LV XVXDOO\ VXSSRUWHGE\ IOXVKLQJ 6RLO WKHQ DW WKH ORZHVW SRLQW RI WKH
ERUHKROHEHJLQV WREHHURGHG WKURXJKDQR]]OH IURPZKLFKD MHWRIZDWHU IORZV ,QHURGLQJVRLO VXVSHQVLRQ LV WKH




DUHDZKHUH FRDOPLQLQJ WRRNSODFH LQ WKHSDVW RU WDNHVSODFH LQSUHVHQW/DQGXVHSODQQLQJ LQ DUHDVRI WKHUPDOO\
DFWLYHLVHOLPLQDWHG+D]DUGVDUHDOVRLQDUHDVZKHUHWKHUPDODFWLYLW\QRWREVHUYHGEXWWKHUHLVDQLQFUHDVHGFRQWHQW
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